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Background: Coronary microvascular dysfunction (CMD), a possible underlying cause of angina in women without obstructive coronary 
disease (CAD), is associated with an increased risk of cardiovascular events. The aim of this study was to investigate whether angina 
symptoms are related to presence of CMD.
methods: Coronary flow reserve (CFR) was assessed by transthoracic Doppler-flow echocardiography during rest and high-dose 
dipyridamol infusion in 720 women with chest pain and no obstructive CAD assessed by invasive coronary angiography. Chest pain 
characteristics were classified into three categories: 1) typical angina, requiring a) substernal chest discomfort with a characteristic quality 
and duration, b) provoked by exertion or emotional stress, and c) relieved by rest or nitroglycerine, 2) atypical angina, requiring two of the 
above characteristics, and 3) noncardiac chest pain with one or none of the above characteristics.
results: Distribution of cardiovascular risk factors and CFR measurements by angina categories are presented in Table 1. Women with 
typical angina were more likely to have a higher BMI (p=0.002) but no other systematic differences were found. CFR<2 was measured in 
213 (30%) of the subjects. CFR was not found to be related to angina classification.
Conclusion:  Quality of angina among women with no obstructive CAD was not related to measurement of CMD. Future studies should 
determine whether CMD is the cause of angina symptoms or primarily related to presence of risk factors.
Classification of Chest Pain
Typical Angina
n= 361 (50%)
Atypical Angina
n= 228 (32%)
Noncardiac Chest Pain
n= 131 (18%) p-value*
Age (years) 61 ± 10 62 ± 10 63 ± 9 0.10
BMI (kg/m2) 28.0 ± 5.4 26.7 ± 5.6 26.4 ± 4.5 <0.01
Hypertension 199 (55) 117 (51) 64 (49) 0.27
Diabetes 49 (14) 26 (11) 14 (11) 0.89
Hyperlipidemia 238 (66) 126 (55) 84 (64) 0.02
Current or ex-smoker 197 (55) 141 (62) 75 (57) 0.22
IHD in the family 189 (52) 111 (49) 65 (50) 0.47
Coronary Flow Reserve 2.44 ± 0.59 2.44 ± 0.81 2.52 ± 0.75 0.48
Coronary Flow Reserve < 2 102 (28) 77 (34) 34 (26) 0.22
Data are presented as mean ± SD or n (%). *Analysis of variance between groups.
